A novel role of CYP2E1 in human megakaryocyte development.
Cytochrome P450 2E1 (CYP2E1) has active roles in bioconversion and biotransformation in humans. Although predominantly present in hepatocytes, CYP2E1 has also been found in hematopoietic stem cells and subtypes of acute myeloid leukemia with unknown clinical significance except for the metabolism of anti-fungal drugs. In the present study, we demonstrated a novel role of CYP2E1 inducing megakaryocyte development in human hematopoietic stem cells and leukemia bipotent K562 cells. CYP2E1 was induced by phorbol-12-myristate-13-acetate in dose-dependent manner in K562 cells as well as in hematopoietic stem cells by thrombopoietin, and ingenol 3,20-dibenzoate (IDB), respectively. Overexpression of CYP2E1 was positively correlated with megakaryocytes and in megakaryocyte maturation. In addition, plasmid-driven expression of CYP2E1 in K562 cells led to morphological transformation of leukemic blasts to pro- and mature megakaryocytes. In contrast, knockout of CYP2E1 by specific interfering RNA diverted these cells to erythroid differentiation. Finally, treatment of K562 cells by a free radical scavenger, N-acetyl L-lysine significantly inhibited CYP2E1 and megakaryocyte differentiation. In summary, our data demonstrated that activation of CYP2E1 and reactive oxygen species signaling promotes megakaryocyte development.